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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of laminating electronic parts, and the 
manufacture approach of the laminating electronic parts which form an internal electrode and a level difference 
dissolution dielectric with gravure especially. 
[0002] 

[Description of the Prior Art] Conventionally, the manufacture approach of the stacked type ceramic condenser which 
is laminating electronic parts is as follows. 

[0003] The conductive paste for internal electrodes of a predetermined configuration is printed and formed in the 
ceramic green sheet front face used as a dielectric layer, and after drying, a predetermined number-of-sheets laminating 
is carried out, and it calcinates. Then, it cuts in a predetermined configuration and each chip is formed. Next, the 
stacked type ceramic condenser of a simple substance is formed by applying to the end face of a chip the external 
electrode which flows in an internal electrode, and calcinating it. 

[0004] However, the laminating number of sheets of the dielectric layer in which the internal electrode which 
constitutes a capacitor was formed is increasing sharply with the miniaturization of a stacked type ceramic condenser, 
and high integration in recent years. Only in the part of an internal electrode, with the structure of the conventional 
stacked type ceramic condenser, the direction of a part with an internal electrode becomes thick by the part with an 
internal electrode, and the part which is not. If there is little laminating number of sheets, a big problem will not be 
generated, but when laminating number of sheets increases, the difference of thickness becomes large and possibility of 
generating [ opening / the crack inside a chip, ] increases. 

[0005] The stacked type ceramic condenser which formed the level difference dissolution dielectric in the part which 
does not form the internal electrode of a ceramic green sheet as an approach of solving such a problem is devised. 
[0006] In such a laminating ceramic condenser, although the above-mentioned problem is solved, the slurry for level 
difference dissolution dielectrics other than the conductive paste for internal electrodes must be printed on a ceramic 
green sheet front face, and presswork increases to two. Moreover, as for an internal electrode and a level difference 
dissolution dielectric, the alignment precision at the time of printing is required. 

[0007] As this printing approach, generally, although screen printing with a high print quality has been used, about 2-3 
micrometers of thickness of an electrode will be needed on a method of construction. Moreover, in screen printing, the 
lead time of presswork will become long. Now, a miniaturization is difficult and is not suitable for mass-production 
nature. 

[0008] From these things, the thickness of about 3 micrometers and an electrode can carry out [ thin film ]-izing of the 
dielectric layer which is indicated by JP,8-250370,A with about 1 micrometer, and it has come to use the gravure which 
is excellent in mass-production nature. 

[0009] Moreover, in order to raise the alignment precision in a gravure process, the alignment approach which is 
indicated by JP,1 1-8 156, A is used. 

[0010] Drawing 5 is drawing showing the process of the gravure of the conductive paste for internal electrodes in the 
manufacture approach of laminating electronic parts, and the slurry for level difference dissolution dielectrics. The 
carrier film with which 1 formed the ceramic green sheet in the front face in drawing 5 , The tension roll with which 2 
always gives a fixed tension to a carrier film, The compensator roll which prepares the tension which applies 3 to a 
carrier film with the instruction from the outside, The drying furnace with which 4 dries the conductive paste for 
internal electrodes, and the slurry for level difference dissolution dielectrics, The gravure roll with which the CCD 
camera with which 5 detects the location of an internal electrode, and the gravure version for conductive paste printing 
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for internal electrodes in 1 1 were installed, and 12 are the gravure rolls with which the gravure version for slurry 
printing for level difference dissolution dielectrics was installed. 

[001 1] The carrier film 1 taken out from ******** m which the ceramic green sheet was formed on the front face 
reaches the gravure roll 1 1 via between two or more tension rolls 2. When the gravure version which imprints 
conductive paste in a predetermined configuration is installed in the gravure roll 1 1 and the carrier film 1 touches the 
gravure roll 1 1, conductive paste is imprinted in a predetermined configuration to the position of a ceramic green sheet 
front face, and it becomes an internal electrode before baking. The internal electrode before this baking is only called 
"internal electrode" below. 

[0012] The ceramic green sheet in which the internal electrode was formed reaches the gravure roll 12 via two or more 
tension rolls 2 again via the compensator roll 3, after going via two or more tension rolls 2. The gravure version which 
imprints the slurry which consists of dielectric powder and an organic binder in a predetermined configuration is 
installed in the gravure roll 12, and when the carrier film 1 touches the gravure roll 12, a slurry is imprinted to the 
position of a ceramic green sheet front face. 

[0013] Here, CCD camera 5 is installed just before the gravure roll 12, and the imprinted internal electrode is 
recognized. The contents of amendment, such as a location gap, are calculated based on the recognized internal 
electrode, and it transmits to the mechanical component of the compensator roll 3. The carrier film 1 is conveyed and a 
slurry is imprinted with the gravure roll 12 so that this signal may be received, the tension and include angle to the 
carrier film 1 of the compensator roll 3 may be amended and an internal electrode and a level difference dissolution 
dielectric can print in the location of normal. 

[0014] It dries by passing through the inside of a drying furnace 4, and the imprinted slurry forms the level difference 
dissolution dielectric before baking. An internal electrode is also dried with a drying furnace 4 by coincidence. The 
level difference dissolution dielectric before this baking is only called "level difference dissolution dielectric" below. 
[0015] Then, the carrier film 1 which formed the internal electrode and the level difference dissolution dielectric in the 
predetermined location of a ceramic green sheet in the predetermined configuration is conveyed and rolled round by the 
rolling-up section. 
[0016] 

[Problem(s) to be Solved by the Invention] However, there was a technical problem which is shown below and which 
should be solved in the gravure approach in the manufacture approach of the above-mentioned multilayer capacitor. 
[0017] (a) of drawing 6 is the part plan of the carrier film 1 after internal electrode formation, and (b) is the part plan of 
the carrier film 1 after level difference dissolution dielectric formation. In addition, (b) is the part plan where the level 
difference dissolution dielectric shifted from the location of normal to the internal electrode. 

[0018] In drawing 6 , 1 is a carrier film and the null section in which, as for a level difference dissolution dielectric and 
56, the lap section of an internal electrode 52 and the level difference dissolution dielectric 54 is formed in, and, as for 
an internal electrode and 54, both an internal electrode 52 and the level difference dissolution dielectric 54 are not 
formed [51 ] for a ceramic green sheet and 52, as for 57. 

[0019] When forming an internal electrode 52 and the level difference dissolution dielectric 54 by gravure as 
mentioned above, after recognizing the pattern of an internal electrode 52 with a CCD camera, it will have distance 
even with the fixed gravure roll which prints the slurry used as the level difference dissolution dielectric 54. Although 
it is easily possible to make this distance regularity in facility, the carrier film 1 is influenced of the tension at the time 
of the desiccation and printing after the conductive paste imprint used as an internal electrode 52 etc., and causes 
flexible dispersion. For this reason, the location which has recognized the pattern of an internal electrode 52 does not 
restrict always becoming the same location of the gravure version of a slurry, but tends to produce a location gap as 
shown in (b) of drawing 6 . 

[0020] When the location gap with an internal electrode 52 and the level difference dissolution dielectric 54, i.e., the 
lap section 56 and the null section 57, arises, the level difference between the dielectric layers of the internal electrode 
52 by which a laminating is carried out will be promoted, and possibility that a structure defect will occur is made to 
increase further. Although the precision of 50 micrometers is required in order not to produce a structure defect, by the 
conventional approach, it is checked that gap experimentally exceeding 100 micrometers occurs. 
[0021] Moreover, when the printing cylinder of the gravure roll which forms an internal electrode or a level difference 
dissolution dielectric is removed, it attaches again, and in order to perform location ****** ? the need of great time 
amount and a great effort will be carried out. 

[0022] The purpose of this invention is related with the manufacture approach of laminating electronic parts equipped 
with the gravure approach which can carry out location ****** of the imprint of an internal electrode and a level 
difference dissolution dielectric easily. 
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[0023] 

[Means for Solving the Problem] this invention is boiled at the time of conductive paste printing for internal electrodes, 
and slurry printing for level difference dissolution dielectrics, respectively, by doubling the printing position of the 
conductive paste for internal electrodes, and the printing position of the slurry for level difference dissolution 
dielectrics, performs gravure to coincidence and manufactures laminating electronic parts to it so that may print the 
alignment mark according to individual, each alignment mark may be read to coincidence, a location gap may be 
detected based on a relative position and a location gap may become small. 

[0024] Moreover, this invention performs processing which suppresses error factors generated in the image of the read 
alignment mark, such as a blot, performs gravure, and manufactures laminating electronic parts while it reads the 
alignment mark according to individual. 

[0025] Moreover, this invention changes the tint of a ceramic green sheet, and the conductive paste for internal 
electrodes and the slurry for level difference dissolution dielectrics in each, performs alignment of gravure, and 
manufactures laminating electronic parts. 

[0026] Moreover, this invention prints an alignment mark on a ceramic green sheet, and manufactures laminating 
electronic parts. 

[0027] Moreover, by making into the transmitted light lighting used for recognition of an alignment mark, this 
invention reads an alignment mark, performs gravure, and manufactures laminating electronic parts. 
[0028] 

[Embodiment of the Invention] The manufacture approach of the laminating electronic parts concerning the 1st 
operation gestalt is explained with reference to drawing 1 and drawing 2 . Drawing 1 is drawing having shown the 
process which forms the internal electrode and level difference dissolution dielectric of laminating electronic parts, (a) 
of drawing 2 is the part plan of the carrier film 1 after internal electrode formation, and (b) is the part plan of the carrier 
film 1 after level difference dissolution dielectric formation. The carrier film with which 1 formed the ceramic green 
sheet in the front face in drawing 1 , The tension roll with which 2 always gives a fixed tension to a carrier film, The 
compensator roll which prepares the tension which applies 3 to a carrier film with the instruction from the outside, The 
drying furnace with which 4a dries the conductive paste for internal electrodes, the drying furnace with which 4b dries 
the slurry for level difference dissolution dielectrics, A lighting system and 7 the CCD camera with which 5 detects an 
alignment mark, and 6 A shutter detection sensor, The gravure roll with which 1 1 installed the gravure version for 
conductive paste printing for internal electrodes, and 12 are the gravure rolls which installed the gravure version for 
slurry printing for level difference dissolution dielectrics. Moreover, in drawing 2 , the alignment mark (the 1st 
alignment mark) according [ 61 ] to an electrode pattern in 1 and 62 are the alignment marks (the 2nd alignment mark) 
by the dielectric pattern according [ a carrier film and 51 ] to the shutter timing detection mark for [ 52 / a ceramic 
green sheet and ] CCD in an internal electrode and 53, and the alignment mark for [ 54 ] laminatings in a level 
difference dissolution dielectric and 55. 

[0029] The carrier film 1 taken out from ******** i n which the ceramic green sheet was formed on the front face 
reaches the gravure roll 1 1 via between two or more tension rolls 2. The gravure version which imprints conductive 
paste in a predetermined configuration is installed in the gravure roll 1 1, and when the carrier film 1 touches the 
gravure roll 11, conductive paste is imprinted in a predetermined configuration to the position of a ceramic green sheet 
front face. It dries by passing through the inside of drying-furnace 4a, and the imprinted conductive paste forms an 
internal electrode. Thus, as shown in (a) of drawing 2 , the internal electrode 52 arranged in the predetermined 
configuration is formed in the front face of the ceramic green sheet 5 1 . The alignment mark (the 1st alignment mark) 
61 by the electrode pattern used for the alignment at the time of imprinting the alignment mark 55 at the time of a 
laminating and the slurry for level difference dissolution dielectrics with this and the shutter timing detection mark 53 
which gives the timing to which CCD camera 5 operates are formed in the position of ceramic green sheet 5 1 front face 
at coincidence, respectively. 

[0030] The ceramic green sheet 51 in which the internal electrode 52 was formed reaches the gravure roll 12 via two or 
more tension rolls 2 again via the compensator roll 3, after going via two or more tension rolls 2. The gravure version 
which imprints the slurry which consists of dielectric powder and an organic binder in a predetermined configuration is 
installed in the gravure roll 12, and when the carrier film 1 touches the gravure roll 12, a slurry is imprinted to the 
position of ceramic green sheet 5 1 front face so that it may not lap with an internal electrode 52. Here, as shown in (b) 
of drawing 2 , the alignment mark (the 2nd alignment mark) 62 by the dielectric pattern is formed in the level 
difference dissolution dielectric 54 and coincidence near the alignment mark 61 by the electrode pattern. 
[003 1] Immediately after the gravure roll 12, the alignment mark detection unit which consists of CCD camera 5, a 
lighting system 6, and a shutter timing detection sensor 7 is installed, and the alignment mark 61 by the electrode 
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pattern formed on the ceramic green sheet 51 and the alignment mark 62 by the dielectric pattern are detected to 
coincidence. 

[0032] If the ceramic green sheet 51 which had the slurry printed with the gravure roll 12 is conveyed and the shutter 
timing detection sensor 7 detects the shutter timing detection mark 53, a lighting system 6 will project light on the 
ceramic green sheet 5 1 . CCD camera 5 reads the image of the alignment mark 61 by the electrode pattern, and the 
alignment mark 62 by the dielectric pattern by the transmitted light to it and coincidence. 
[0033] (a) of drawing 3 is drawing having shown the image 80 of the alignment mark 61 by the electrode pattern 
detected by CCD camera 5, and the alignment mark 62 by the dielectric pattern, and 71 and 72 are a blot of an 
electrode pattern and a blot of a dielectric pattern, respectively, (b) of drawing 3 is drawing having shown the 
alignment marks 61 and 62 in the condition of having carried out the image processing of the (a) of drawing 3 . 
[0034] It processes in the image shown in (a) of drawing 3 , and the amount of location gaps is computed from the 
relative-position relation between the alignment mark 61 by the electrode pattern, and the alignment mark 62 by the 
dielectric pattern. From this calculation result, it amends so that a gap may be made small, and it feeds back to the 
alignment in the case of slurry printing. 

[0035] As shown in (a) of drawing 3 , each mark is permeated and 71 and 72 usually occur. Since these blots 71 and 72 
are what changes for every printing, for computing relative-position relation, they cause an error. The filter which 
removes a low concentration part with a proper threshold is covered, it is in the condition which eliminated blots 71 
and 72, alignment marks 61 and 62 are detected in the image itself which includes blots 71 and 72 as it is shown in (b) 
of drawing 3 as an image processing, in order to prevent this effect, and the approach of computing relative-position 
relation is used for it. 

[0036] Moreover, as the approach of feedback, it is carried out about the two directions of a degree. That is, they are 
the gap to the conveyance direction of the carrier film 1, and gap to the cross direction of a carrier film. Although the 
compensator roll 3 is arranged between the gravure roll 1 1 which prints conductive paste to gap of the conveyance 
direction, and the gravure roll 12 which prints a slurry as shown in drawing 1 , the pass line length between the gravure 
roll 1 1 and the gravure roll 12 is changed by moving the location of this compensator roll 3. Thereby, since a slurry 
printing starting position shifts, gap of the conveyance direction can be amended. Next, to gap of the cross direction, 
gap is amended by moving the gravure roll 12 crosswise [ of the carrier film 1 ]. Here, when moving the gravure roll 12 
crosswise [ of the carrier film 1 ], in conveying the carrier film 1 1m, it is necessary to consider as the movement 
magnitude of 1mm or less. This is enabled to stop **** of the gravure version by migration of the gravure roll 12, and 
the ceramic green sheet 51 formed in the carrier film 1 to the minimum, and each wear can be controlled. 
[0037] Thus, it dries by passing through the inside of drying-furnace 4b, and the imprinted slurry forms the level 
difference dissolution dielectric 54. 

[0038] Then, the carrier film 1 which formed the internal electrode 52 and the level difference dissolution dielectric 54 
in the position of the ceramic green sheet 5 1 in the predetermined configuration is conveyed and rolled round by the 
rolling-up section. 

[0039] The rolled -round ceramic green sheet 51 is cut by the magnitude containing the internal electrode of the 
predetermined number. Here, in the case of a stacked type ceramic condenser, alignment being carried out on the basis 
of the alignment mark 55 for laminatings, a laminating is carried out and the cut ceramic green sheet 5 1 is stuck by 
pressure. Then, it is cut in the direction of a laminating by the element assembly according to individual so that it may 
become the capacitor of a simple substance. After the cut element assembly is calcinated and applies an external 
electrode, it is calcinated further and constitutes a stacked type ceramic condenser. 

[0040] As mentioned above, by arranging the alignment mark detection unit of CCD camera 5 grade after the gravure 
roll 12, after being influenced by the carrier film 1 with the gravure roll 1 1 and the gravure roll 12 of telescopic motion, 
an alignment mark is detected. Thereby, the effect of telescopic motion of the carrier film 1 between both gravures can 
be controlled, and location gap can be reduced. 

[0041] Moreover, also when the gravure rolls 1 1 and 12 are exchanged by forming two alignment marks 61 and 62 and 
detecting to coincidence, alignment can be easily performed by detecting and amending the alignment marks 61 and 62 
formed by printing immediately after exchange by package. 

[0042] Moreover, by detecting and amending alignment marks 61 and 62 immediately after printing with the gravure 
roll 12, it can feed back immediately and generating of poor alignment can be controlled. 

[0043] Moreover, the lighting of an alignment mark detection unit can make easy detection of the alignment mark by 
the dielectric pattern formed by the slurry by making it a transmitted light method, although considering as a reflected 
light method is also possible. That is, generally a level difference dissolution dielectric is the same as a ceramic green 
sheet, or since it is a similar presentation, the color after desiccation becomes the similar thing. For this reason, when 
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the reflected light is used, it is difficult to detect an alignment mark. Even if this is before drying an alignment mark, it 
is the same, and it is difficult to set up a threshold. On the other hand, since it is a slurry regime if it is an alignment 
mark before desiccation when the transmitted light is used, permeability differs from the dried ceramic green sheet. 
Therefore, it becomes easy to catch an alignment mark. 

[0044] Moreover, if the color or pigment burned down with a binder in the slurry for level difference dissolution 
dielectrics at the time of baking is added, it will become that from which the tint of a ceramic green sheet and the slurry 
for level difference dissolution dielectrics differed. Thereby, the detection precision of an alignment mark can be 
improved further. 

[0045] Moreover, the printing nature of an alignment mark can be improved by forming alignment marks 61 and 62 on 

the ceramic green sheet 51. That is, since moid release processing for exfoliating the ceramic green sheet 51 behind is 

performed, conductive paste and a slurry may be crawled by the carrier film 1. For this reason, an alignment mark 

cannot be read correctly but possibility of enlarging the error at the time of alignment arises. 

[0046] Moreover, the cost of materialses are reducible without the width of face beyond the need by forming an 

alignment mark 61 and 62 grades between the patterns on the ceramic green sheet 5 1 . 

[0047] Moreover, it is possible by making the shutter timing detection mark 53 and the alignment mark 61 by 

conductive paste serve a double purpose to omit one of patterns. 

[0048] Next, the manufacture approach of the laminating electronic parts concerning the 2nd operation gestalt is 
explained with reference to drawing 4 . 

[0049] Drawing 4 is drawing having shown the process which forms the internal electrode and level difference 
dissolution dielectric of laminating electronic parts. The carrier film with which 1 formed the ceramic green sheet in the 
front face in drawing 4 , The tension roll with which 2 always gives a fixed tension to a carrier film, The compensator 
roll which prepares the tension which applies 3 to a carrier film with the instruction from the outside, The drying 
furnace with which 4 dries the conductive paste for internal electrodes, and the slurry for level difference dissolution 
dielectrics, The CCD camera with which 5 detects an alignment mark, and 6 are a lighting system and the gravure roll 
with which 7 installed the shutter detection sensor and the gravure version for slurry printing for the conductive paste 
for internal electrodes, and level difference dissolution dielectrics in 10. 

[0050] The production process shown in drawing 4 consists only of presswork of the latter part shown in the 1st 
operation gestalt, and forms an internal electrode and a level difference dissolution dielectric by exchanging versions 
and letting one gravure process pass twice. Here, other configurations and printing approaches of each parts are the 
same as the 1 st operation gestalt. 

[005 1] By considering as such a configuration, a facility can be miniaturized and a facility price can be reduced. 
[0052] In addition, although the internal electrode was formed previously, it does not restrict to this and you may make 
it form a level difference dissolution dielectric first with the 1st operation gestalt and the 2nd operation gestalt. 
[0053] 

[Effect of the Invention] According to this invention, to each at the time of conductive paste printing for internal 
electrodes, and slurry printing for level difference dissolution dielectrics to coincidence So that may print an alignment 
mark according to an individual, each alignment mark may be read to coincidence, a location gap may be detected 
based on a relative position and a location gap may be made small by doubling the printing position of the conductive 
paste for internal electrodes, and the printing position of the slurry for level difference dissolution dielectrics, highly 
precise gravure can be performed, things are made and highly precise laminating electronic parts can be manufactured 
by the high yield. 

[0054] Moreover, alignment after gravure roll exchange can be made easy, and productivity can be improved. 
[0055] Moreover, by performing processing which suppresses error factors generated in the image of the read 
alignment mark, such as a blot, while reading the alignment mark according to individual according to this invention, it 
can become possible to carry out alignment still with high precision, highly precise gravure can be performed, and 
laminating electronic parts can be manufactured. 

[0056] Moreover, according to this invention, by changing a tint with a ceramic green sheet, the conductive paste for 
internal electrodes, and the slurry for level difference dissolution dielectrics in each, the power of test of an alignment 
mark can be improved, alignment of gravure can be performed with high precision, and laminating electronic parts can 
be manufactured. 

[0057] Moreover, according to this invention, by printing an alignment mark on a ceramic green sheet, an alignment 
mark can be formed certainly, an alignment mark can be detected with high precision, gravure can be performed, and 
laminating electronic parts can be manufactured. 

[0058] Moreover, according to this invention, by making into the transmitted light lighting used for recognition of the 
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alignment mark according to individual, an alignment mark can be read and carried out more clearly, gravure can be 
performed with high precision, and laminating electronic parts can be manufactured. 



[Translation done.] 
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